ABSTRACT Lorestan province in the Islamic Republic of Iran has not previously been known as a focus for cutaneous leishmaniasis (CL). Clinical and epidemiological studies were carried out on patients diagnosed with active CL at the central laboratory in Borujerd city during 1998-2010. A total of 137 patients with corroborated CL were studied (mean estimated annual incidence 4.36 per 100 000 inhabitants). The male:female ratio was > 11:1. Patients ranged in age from 8-63 years but > 70% were aged 21-40 years and only 1 was ≤ 10 years. The rate of CL was highest in rural residents (56.9%) and among those working as labourers (38.0%) and drivers (32.8%). The rate of active lesions on the upper limbs (69.3%) was significantly higher than other locations, and more cases were dry sores (57.7%) than wet sores (42.3%). The majority of patients (61.3%) had a single active lesion (mean 1.8 ulcers per patient). This is the first report of CL in the area. 
Introduction
Leishmaniasis is a vector-born parasitic disease caused by a protozoan, Leishmania spp. The disease is endemic in many tropical and subtropical regions in at least 88 countries of the world. The annually estimated incidence of cutaneous leishmaniasis (CL), the most common and disfiguring form of the disease, is 1-1.5 million cases and of the visceral form is 500 000 cases [1, 2] . Emergence or re-emergence of CL has recently occurred in many countries [3] [4] [5] [6] . CL has been prevalent in some provinces of the Islamic Republic of Iran, including Isfahan [7, 8] , Shiraz [9] , Khorasan [10] , Khuzestan and Kerman [11, 12] . The disease has also emerged in new foci of the country during recent decades [9, 13, 14] .
Lorestan province (particularly Borujerd county) has not previously been known as an important area for CL. However, the province is located adjacent to Khuzestan, Ilam and Isfahan provinces, where there are important endemic foci of CL. The disease is potentially a serious and increasing public health problem in the area, and in recent years cases of CL have been diagnosed in health centres and local clinics. It is important to be aware of the epidemiological features of the disease as a prerequisite for implementing control measures. Considering the lack of data on the status of CL in the region, the present study was conducted to determine the epidemiological and clinical characteristics of the disease in this new focus.
Methods

Study area and community
The investigation was carried out in Borujerd county, which is situated 100 km north-east of Khorramabad, the capital of Lorestan province, in the west of the Islamic Republic of Iran. The county is located between latitude 33°36′ N 48°27′ E to 34°6′ N 49°27′ E, with an area of 1606 km 2 . Borujerd city is located approximately 1670 m above sea level and has a moderate climate with cold winters. The maximum and minimum temperature recorded are 38 °C and −18 °C in July and January respectively, with the mean value annual temperature about 14.6 °C. Average annual precipitation is about 480 mm, mostly decreasing in the spring and winter.
The region had a population of 320 574 at the last census in 2006 (227 547 urban and 93 027 rural). Agricultural land in Borujerd is rich and fertile with good pasture, providing opportunities for farming and animal husbandry. The vegetation of the area includes herbs, edible fruits (apples, cherries, grapes, pears), wheat, barley, beetroot, maize, legumes, oilseed and alfalfa, and a considerable area of Borujerd county is covered with oak and juniper forests. The area is paved with highways and is a crossroads between Tehran and Khuzestan as well as Isfahan and Kermanshah provinces. Many Lurs and Bakhtiari nomads move to the foot of the surrounding Zagros mountains in summer and this migration of people from endemic to non-endemic areas of the region, for example the annual migration of nomads between this area and Khuzestan province, may be the main factors responsible for emergence of the disease.
Patients and laboratory methods
This study was carried out on all clinically suspected cases of CL referred to the central laboratory in Brojerd city for parasitological diagnosis from different parts of the county during March 1998 to February 2010. Under light microscopic examination, at least 2 Giemsastained slides for each patient were prepared with smears from scrapping of the edge of ulcers, and then microscopically checked for amastigote stage.
For each positive case with ulcer(s), a form was completed to record the necessary demographic data and clinical information such as age at the time of diagnosis, sex, occupation, place of residence, number of ulcer(s), clinical form and site of ulcer(s). Possible travelling experience and date of travelling to other endemic areas inside or outside the country were also recorded.
The incidence was collected on a monthly basis. This time interval was chosen as being likely to indicate any seasonal trends or variation. The annual active lesion incidence of CL (number of cases per 100 000 inhabitants) was estimated. Similarly, the proportion of cases from rural settings was compared with the proportion of the general population in rural settings.
Data analysis
The statistical significance of differences between age groups, between 2 proportions, and between ulcer location frequencies was evaluated using the chi-squared test, by calculating the Z statistic and Student t-test respectively. A P-value of < 0.05 was considered indicative of a statistically significant difference.
Results
A total of 137 patients with corroborated CL were investigated over the study period.
The annual distribution of active cases according to the place of residence and incidence per 100 000 inhabitants is shown in In interviews a number of patients stated that they had not travelled to other endemic areas (inside or outside the country) at least 1 year prior to their contraction of the ulcer. However, a large majority of active cases were patients who had travelled to the endemic areas of the disease such as Isfahan, Kerman province (Bam and Kerman), Khuzestan province (Bandar Imam and Ahwaz), Khorasan province, Chabahar (Sistan va Baluchestan province), Bandar Abbas and Bushehr. Rural dwellers were significantly over-represented among the cases (56.9%) as only 29.0% of the general population of Borujerd county (in the 2006 census) were living in rural areas (P < 0.001).
There were significant differences in the rate of active lesions between males (92.0%) and females (8.0%), a male:female ratio of 11.5:1 compared with 1.04:1 in the general population of Borujerd county (P < 0.001).
The mean age of patients was 30.5 years, range 8-63 years, and all age groups appeared to be susceptible to infection. The highest proportion of patients grouped within the age of 21-30 years (36.5%) and 31-40 years (35.0%). Only 1 patient (0.7%) was in the age group ≤ 10 years and 3 (2.2%) patients were > 50 years old ( Table 2) .
Cases of dry sores were more common than wet sores (57.7% versus 42.3%) and both types of sore were significantly more common in males than females (P < 0.05).
A total of 247 active lesions were observed among the 137 patients, i.e. an average number of 1.80 lesions per person (1.75 in males and 2.36 in females). The majority of patients (61.3%) were had only 1 ulcer, and the remaining had more than 1 ulcer The maximum number of sores was 7, occurring in 2 patients.
The rate of active lesions on the upper limbs (69.3%) was significantly higher than that of ulcers in other locations (P < 0.05). The second most frequent location was the lower limbs (Table 3 ). However, in female patients, the face and upper limbs were equally affected (6.9% and 5.8% respectively). In male patients, the pattern was very different; 62.8% of ulcers appeared on upper limbs and only 3.7% were observed on the face (Table 3) . Analysis by occupation showed that the highest rate of infection was among labourers (38%), followed by drivers (32.8%) (Figure 1) . The seasonal variation showed that the highest and lowest rates of infection were observed in the spring (May, April and June) and winter (January, February and March) (32.1% and 18.2% respectively) ( Figure 2 ).
Discussion
CL poses an important socioeconomic and public health problem in many areas of the world. CL is still a notifiable endemic disease in Islamic Republic of Iran and is prevalent in some provinces of the country [8, 10, 12, 14] . At a particular geographical location where the disease was sporadic in the past, it has become endemic and/or is reaching epidemic proportions. It has even spread into new regions that previously did not report CL [9, 13, 14] . This is the first time that a focus of CL has been identified and reported in Borujerd county. Between the study dates of 1998-2010, the lowest incidence of infected cases was reported in 2001-02 (4.4%) and the highest in 2007-08 (19.7%). According to interview statements, the subjects had never left their residential areas, indicating that this was local transmission. This further confirms that the CL cases emerged in Borujerd county and that this is a new endemic focus in the area. However, a large majority of patients with active CL reported that they had travelled to endemic areas such as Isfahan, Kerman province (Bam and Kerman), Khuzestan province (Bandar Imam and Ahwaz), Mashhad (Khorasan province), Chabahar (Sistan va Baluchestan Province), Bandar Abbas, Bushehr. In terms of the annual numbers of CL cases presenting for diagnosis each year, the estimated incidence of ulcerative lesions for Borujerd (about 4.36 cases per 100 000) was lower than the corresponding values reported for other areas in the Islamic Republic of Iran [10, [12] [13] [14] , Pakistan [15] , Afghanistan [16] and some other countries [3, 4, 17] .
Although most of Borujerd's population are urban dwelling (71% at the last census in 2006), more of the affected patients (56.9%) lived in rural areas. Therefore, rural life seems to a risk factor for CL in the region.
In the present study, the rate of active lesions among males was more than 11 times that of females, while the male:female ratio in the general population of Borujerd county was 1.04 (P < 0.001). This finding contrasts with many studies reported elsewhere, particularly in endemic areas [4, [12] [13] [14] , for instance, in the city of Mirjaveh (south-east Islamic Republic of Iran) and Ardestan town (central Islamic Republic of Iran), no association between the sexes and the rate of active lesions was observed [13, 14] . Similarly, in Isfahan, the prevalence of acute phase disease in males and females was equal in children and in adults [7] . The higher rate of CL among males in our study was probably due to the cultural habits of the area, whereby women use well-covered dresses, which minimize the chances of sandfly bites. In addition, women are obliged to be home before evening, the onset of the period of sandfly activity, as observed by AlJawabreh et al. in Palestine [18] and Ullah et al. in Pakistan [19] . Men are also more likely to travel for work and women tend to be restricted to the house, which is another likely factor for the higher rate in males. Men sleep without shirts and work semi-covered during the summer, thus exposing themselves to sandflies. Most of the infections were in individuals aged 21-40 years (36.5% in ages 21-30 years and 35.0% in ages 31-40 years), and this rate was significantly higher than in individuals aged ≤ 20 years and those in older age groups. Also, the same pattern of age differences was observed in both sexes.
This observation is different to those recently made in endemic areas such as Sabzevar county (Khorasan province), where the most highly infected age group was 0-4 years and the lowest was age 20-24 years [10] . In Isfahan, the acute phase disease was more common among children aged < 5 years [7] . Fazaeli et al. reported in Mirjaveh district (Sistan va Baluchestan province) that the highest rates of active lesions were found in the age group ≤ 10 years, with significant differences compared with the older age groups [14] . The prevalence of CL was the highest in the age group 1-15 years (43.8%) in Pakistan [19] and ≤ 20 years in India [4] . The incidence of CL in children is a useful indicator of the endemicity of the disease in an area and the level of local recent transmission especially in endemic regions. This may be because adult males in the region work on farms and are exposed to the bites of infected sandflies in the evening and at night. Also, adult males (21-40 years old) were more likely to have visited endemic areas for work. Therefore, this difference is probably associated with occupation rather than age. The low rate of active CL among the age group ≤ 10 years, with only 1 case reported, therefore suggests that the disease is not currently endemic in the Borujerd area.
A comparison of the proportion of patients represented by each occupation indicated that in Borujerd county, labourers and drivers were at relatively high risk of CL. Labourers (particular building workers) and drivers (especially drivers of heavy vehicles) are, of course, commonly gender-specific occupations, and labourers and drivers are presumably at increased risk largely or entirely for the same reasons that males are at higher risk than females (as discussed above).
Due to the fact that the Phlebotomus spp. attacks the exposed areas of the body, CL lesions mostly appear on the hands, face and legs [10, 19] . However, to date, no study has been done to identify the reservoirs or vectors in the region. In the present study all the lesions (except those on the trunk) were present on the exposed parts of the body, i.e. the sites available for sandfly bites. Similar results have been recorded by other research [10, 19, 20] . Analysis of the ulcer distribution on the body showed that upper limbs (alone or with ulcers in other sites) were the most affected location (69.3%), followed by lower limbs, face and other parts of the body. Our results were similar to some previous reports [10, 20, 21] . In Mirjaveh district (southeast of the Islamic Republic of Iran), however, hands were the most affected parts, followed by the face and legs [14] and Ullah et al. in Pakistan showed that lesions were more frequent on the face than the other sites of the body [19] . However, in females in our study, the face and upper limbs were equally affected (6.6% and 5.8% respectively), while in males the pattern was different; 62.8% of ulcers appeared on the upper limbs and only 3.7% on the face ( Table 3 ). The reason for this difference between males and females is not clearly understood. One interesting hypothesis is that the bearded faces of male may inhibit sandflies from biting. The average number of ulcers was 1.8 per person, with a maximum of 7 lesions. In another study in the Islamic Republic of Iran, an average of 2.14 ulcers per person were found [14] and in Pakistan the reported number of lesions ranged from 1-11 with a mean of 2.3 lesions [19] . The appearance of multiple lesions is also reported to be more frequent with L. major infection than L. tropica, although in some endemic areas single lesions are more predominant [3, 7] . We observed that the majority of patients had either a single ulcer (61.3%) or double ulcers (22.6%); only 16.1% showed 3 or more active lesions. The rate of ulcers per person in this study was close to the rates reported previously from the Islamic Republic of Iran [14] and Pakistan [19, 21] .
Classification of CL based on the clinical presentation and theoretical variations in Leishmania spp. has been made in several studies [22, 23] . In order to distinguish between the different types, most authors have divided CL into 2 major forms ("wet" and "dry"), without considering the pathogenesis [2] . Though both dry and wet CL has been reported in the region, the dry type was more frequently observed than the wet type in our study (57.7% versus 42.3%). Wet CL is found in many rural foci of Isfahan [7, 8] , Khuzestan [11] , Shiraz [9] and Khorasan provinces [10] , while dry CL is endemic in many large and small cities including Bam and Kerman in the south-east and Shiraz and other cities in Fars province [11, 12] .
The present data showed seasonal fluctuations in the incidence of CL, with occurrence of the CL ulcers increasing in the spring, followed by the summer. This is more characteristic of the dry form of CL due to factors such as seasonal activity of its parasite vectors and the incubation period of infection with L. tropica. The above characteristics suggest that the CL in the study area is somewhat similar to the typical dry CL; however, it is similar to the wet CL in some characteristics. This observation is different to those recently made in endemic areas such as Mirjaveh district (south-east of Islamic Republic of Iran), where the highest rates of rural CL were found in fall and winter.
Conclusion
The present survey provides preliminary baseline data for the future monitoring of this potentially important parasitic disease in the region. In areas with a longer history of leishmaniasis endemicity, children can be more vulnerable to infection than adults due to adults' acquired immunity following past parasite exposure. In the study area, however, which is a new focus, this was not the case. Observation of the lowest rate of active CL among the age group ≤ 10 years and the highest rates of active lesions in labourers and drivers travelling to endemic areas indicates that the disease is not currently endemic in Borujerd area, but does not preclude the region potentially becoming an important endemic area of CL in the west of the country. Therefore, active steps are needed by health authorities in order to prevent and control CL, including raising the awareness of local health professionals and the community about the risk of CL and preventive strategies against the disease. Our findings show that Borujerd county now can be added to the list of CL foci in the Islamic Republic of Iran. Further investigations are required to identify the relevant sandfly species, Leishmania spp. and the specific reservoirs of infection in the region.
